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1 Force-transfer: a new approach to removing overlapping nodes in graph layout 
Xiaodi Huang, Wei Lai 

February 2003 Proceedings of the 26th Australasian computer science conference - 
Volume 16 ACSC '03 

Publisher: Australian Computer Society, Inc. 

Additional Information: full citation , abstract , references , citings, index 
terms 



Full text available: ^ pdf (31 1 .27 KB) 



Graphs where each node includes an amount of text are often used in applications. A 
typical example of such graphs is UML diagrams used in CASE tools. To make text 
information in each node readable in displaying such graphs, it is required there should be 
no overlapping nodes. This paper proposes the Force-Transfer algorithm to give a new 
efficient approach to removing overlapping nodes. The proposed approach employs a 
heuristic method to approximate the global optimal adjustment with the local ... 



Keywords: force transfer, graph layout, mental map, neighbor nodes, node overlapping 



2 An algorithm to compact a VLSI symbolic layout with mixed constraints 
Y. Z. Liao, C. K. Wong 

June 1983 Proceedings of the 20th conference on Design automation DAC '83 
Publisher: IEEE Press 

Full text available: « pdf(462.46 KB) Additional Information: full citation, abstract, references , citings, index 
^ terms 

A popular algorithm to compact a VLSI symbolic layout is to use a graph algorithm similar 
to finding the 'longest-path' in a network. The algorithm assumes that the spacing 
constraints on the mask elements are of the lower-bound type. However, to enable the 
user to have close control over the compaction result, a desired symbolic layout system 
should allow the user to add either the equality or the upper-bound constraints on 
selected pairs of mask elements as well. This paper proposes an al ... 

3 Flexible layerin g in hierarchical drawin g s with nodes of arbitrary size 
Carsten Friedrich, Falk Schreiber 

January 2004 Proceedings of the 27th Australasian conference on Computer science - 
Volume 26 ACSC '04 

Publisher: Australian Computer Society, Inc. 

f- .. * * i ui A ^r/ooo nA Additional Information: full citation , abstract , references , citings , index 
Full text available: TO pdf ( 383.34 KB) 

terms 

Graph drawing is an important area of information visualization which concerns itself with 
the visualization of relational data structures. Relational data like networks, hierarchies, 
or database schemas can be modelled by graphs and represented visually using graph 
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drawing algorithms. Most existing graph drawing algorithms do not consider the size of 
f nodes when creating a drawing. In most real world applications, however, nodes contain 

information which has to be displayed and nodes thus need a ... 

Keywords: graph drawing, graph visualization, layering 

4 An efficient compactor for 45° layout jj^ 
David Marple, Michiel Smulders, Henk Hegen 

June 1988 Proceedings of the 25th ACM/IEEE conference on Design automation DAC 
•88 

Publisher: IEEE Computer Society Press 

Full text available:13pdf(l28MB) Additional ,nformation: fu!l citation > ^« references, citings, index 
^ terms 

This paper describes a one-dimensional compactor which works efficiently on basic VLSI 
layout. The compactor operates on a tiled layout structure which represents any VLSI 
layout containing 45° multiple angles. The compaction program performs both pitch 
minimization and wire length minimization in either X or Y directions. The compactor 
works quickly and efficiently due to the clever use of the layout structure and graph based 
Simplex method. The compactor corrects design rule violation ... 

5 Compaction with incremental over-constraint resolution figj 
W. L Schiele 

June 1988 Proceedings of the 25th ACM/IEEE conference on Design automation DAC 
'88 

Publisher: IEEE Computer Society Press 

Full text available: fiF| odf(538.57 KB) Additional lnformation ^ Mcitatjon, abstract, references, citings, index 

terms 

The occurrence and resolution of over-constraints in one-dimensional layout compaction 
will be discussed. A new algorithm is given which solves the longest path problem in the 
constraint graph and resolves all positive cycles either by constraint relaxation or by jog 
generation. The presented algorithm eliminates the positive cycles one at a time and 
reuses the intermediate results, which had been obtained up to the point when the cycle 
was detected. Thus, the amount of additional effort re ... 

6 An efficient two-dimensional layout compaction algorithm SB 
H. Shin, C.-Y. Lo 

June 1989 Proceedings of the 26th ACM/IEEE conference on Design automation DAC 
•89 

Publisher: ACM Press 

Full text available- fill df(703 43 KB) AdditionaI Information: full citation , abstract , references , citings, index 

" terms 

A new heuristic two-dimensional symbolic layout-compaction approach is developed. After 
conventional one-dimensional compaction steps, all the components on the critical paths 
that define the height or width of the given layout are found and rearranged to reduce the 
layout size. During this process, constraints in both x and y directions are considered and 
pitch-matching of ports for hierarchical compaction can be achieved to reduce the amount 
of the design ... 
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Technolo g y trackin g of non manhattan VLSI layout 

J. Waterkamp, R. Wicke, R. Bruck, M. Reinhardt, G. Schrammeck 

June 1989 Proceedings of the 26th ACM/IEEE conference on Design automation DAC 
•89 

Publisher: ACM Press 

Full text available- fiFl pdf (614.75 KB) Additional Information: full citation , abstract, references , citings, index 
^ terms 

Improvements in IC technologies make existing layout libraries obsolete. In order to 
reuse these layouts, adaptation to the requirements of new technologies have to take 
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place. In this paper a system Is presented that automatizes this task using a locally two 
1 dimensional compaction algorithm. The system is able to handle arbitrary geometries and 

arbitrary technologies (including bipolar and mixed ones). 

8 Power and area optimization by reorganizin g CMOS complex g ate circuits 
^ M. Tachibana, S. Kurosawa, R. Nojima, N. Kojima, M. Yamada, T. Mitsuhashi, N. Goto 
v April 1995 Proceedings of the 1995 international symposium on Low power design 
ISLPED '95 
Publisher: ACM Press 

Full text available: gpdf(77.57 KB) Additional Information: full citation , references , index terms 



9 Compact layout of layered trees Hi 
Kim Marriott, Peter Sbarski 

January 2007 Proceedings of the thirtieth Australasian conference on Computer 

science - Volume 62 ACSC '07 
Publisher: Australian Computer Society, Inc. 

Full text available: ^pdf( 727.96 KB) Additional Information: full citation , abstract , references 

The standard layered drawing convention for trees in which the vertical placement of a 
node is given by its level in the tree and each node is centered between its children can 
lead to drawings which are quite wide. We present two new drawing conventions which 
reduce the layout width to be less than some maximum width while still maintaining the 
essential layered drawing convention. These conventions relax the requirement that a 
parent must be exactly placed midway between its children, and i ... 

10 A sub j ective review of compaction (tutorial session) B 
^ Y. Eric Cho 

v June 1985 Proceedings of the 22nd ACM/IEEE conference on Design automation DAC 
'85 

Publisher: ACM Press 

Full text available: « pdf( 932.88 KB) Additional Information: Midtation, abstract, references , citings, index 
^ terms 

Compaction is the CAD tool used to pack rough sketches or symbolic diagrams to produce 
IC layouts. Manual compaction is tedious, time-consuming, and error-prone; automated 
compaction tools can greatly shorten the layout design cycle. This paper reviews the 
historical background and the major developments in the field of compaction, 
emphasizing subjective evaluations rather than objective descriptions. The major 
approaches covered are constraint-graph, shear-line, and virtual-grid. Various i ... 

11 A framework of filtering, clustering and dynamic layout graphs for visualization W'. 
Xiaodi Huang, Peter Eades, Wei Lai 

January 2005 Proceedings of the Twenty-eighth Australasian conference on Computer 
Science - Volume 38 ACSC '05 

Publisher: Australian Computer Society, Inc. 

Full text available: ^ pdf( 304.40 KB) Additional Information: full citation , abstract , references , index terms 

Many classical graph visualization algorithms have already been developed over the past 
decades. However, these algorithms face difficulties in practice, such as the overlapping 
node problem, large graph layout and dynamic graph layout. In order to solve these 
problems, this paper aims to systematically address algorithmic issues related to a novel 
framework that describes the process of graph visualization applications. First of all, a 
framework for graph visualization is described. As the impo ... 

Keywords: clustering, filtering, framework, graph drawing, graph visualization, 
information visualization 

12 Automatic data layout for distributed-memorv machines 
http://portal.acm.org/resultsxfm?coll=ACM&a 1 55&CFTOKEN=59464374 1 2/23/07 
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Ken Kennedy, Ulrich Kremer 

July 1998 ACM Transactions on Programming Languages and Systems (TOPLAS), 

Volume 20 Issue 4 
Publisher: ACM Press 

r- .. f * -, u, « jr/eoo on i/d\ Additional Information: full citation , abstract , references , citings , index 

Full text available: fifl pdf ( 633.20 KB) ? 

^ terms , review 

The goal of languages like Fortran D or High Performance Fortran (HPF) is to provide a 
simple yet efficient machine-independent parallel programming model. After the algorithm 
selection, the data layout choice is the key intellectual challenge in writing an efficient 
program in such languages. The performance of a data layout depends on the target 
compilation system, the target machine, the problem size, and the number of available 
processors. This makes the choice of a good layout extremel ... 

Keywords: high performance Fortran 



1 3 Using spring algorithms to remove node overlapping 
Wanchun Li, Peter Eades, Nikola Nikolov 

January 2005 proceedings of the 2005 Asia-Pacific symposium on Information 

visualisation - Volume 45 APVis '05 
Publisher: Australian Computer Society, Inc. 

Full text available: ^ pdf( 464.59 KB) Additional Information: full citation, abstract , references , index terms 

Cluttered drawings of graphs cannot effectively convey the information of graphs. Two 
issues might cause node overlapping when one draws a picture of a graph. The first issue 
occurs when applying a layout algorithm for an abstract graph to a practical application in 
which nodes are labeled. The second is the changing of a node's size in a dynamic 
drawing system. This paper presents two algorithms, DNLS and ODNLS, for removing the 
two kinds of overlapping. The algorithms are based o ... 

Keywords: graph drawing, node overlapping, spring algorithm 




14 Technology driven layout metho dolog ies: Technology migration techniques for 
simplified layouts with restrictive desi g n rules 

^ Xiaoping Tang, Xin Yuan 

November 2006 Proceedings of the 2006 IEEE/ACM international conference on 

Computer-aided design ICCAD '06 
Publisher: ACM Press 

Full text available: pdfd 99.61 KB) Additional Information: full citation , abstract , references , index terms 

Designs using simple geometric layout objects (such as points, sticks and rectangles) with 
Restrictive Design Rules (RDRs) on each layout object (i.e., it must be placed on a set of 
grids subject to a set of ground rules) have been introduced as an approach to better 
enable design for manufacturability (DFM) in ultra-deep submicron designs[9]. In this 
paper, we study the problem of migrating the conventional shape-based layouts to the 
simplified layouts with RDR constraints. We present a migr ... 

15 Layout compaction with attractive and repulsive constraints 
Akira Onozawa 

January 1991 Proceedings of the 27th ACM/IEEE conference on Design automation 
DAC '90 

Publisher: ACM Press 

Full text available- , B Ddf(777 87 KB) Additional Information: full citation , abstract , references , citings , index 
: 1 terms 

A one-dimensional compaction algorithm with attractive and repulsive constraints is 
proposed. Depending on these constraints, the proposed algorithm shrinks[expands] the 
spaces among the specified layout elements without causing any design rule violations, as 
if some force were affecting them. It implies that the resultant layout has less cross talk 
and delay. The proposed network simplex algorithm experimentally proves to be efficient 
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in both time and space. 

16 New gra ph bipartizations for double-exposure, bri g ht field alternatin g phase-shift 
mask layout 

Andrew B. Kahng, Shailesh Vaya, Alexander Zelikovsky 
January 2001 Proceedings of the 2001 conference on Asia South Pacific design 
automation ASP-DAC '01 

Publisher: ACM Press 

_ ii , .«, 07 ^ Additional Information: full citation , abstract , references , citings, index 
Full text available: ^pdf( 1 37.08 KB ) terms 

We describe new graph bipartization algorithms for lay-out modification and phase 
assignment of bright-field alternating phase-shifting masks (AltPSM) [25]. The problem of 
layout modification for phase-assignability reduces to the problem of making a certain 
layout-derived graph bipartite (i.e., 2-colorable). Previous work [3] solves bipartization 
optimally for the dark field alternating PSMregime. Only one degree of freedom is allowed 
(and relevant) for such a bipartization: edge deletion, ... 

17 Im proved compaction by minimized len g th of wires 
W. L. Schiele 

June 1983 Proceedings of the 20th conference on Design automation DAC '83 

Publisher: IEEE Press 

i- n* , , u 0i maaa -,cMsrs\ Additional Information: full citation , abstract , references , citing s, index 

Full text available: TO pdf( 444.79 KB ) ^~ 

terms 

The compaction of IC or hybrid layouts by means of the "longest path" method yields a 
slack in the placement of part of the elements, which, in its turn, can be used to reduce 
the overall wire-length. The result is an improved electrical performance and a smaller 
layout. The optimization problem was transformed to a graphtheoretical problem in a way 
similar to the compaction problem itself. Our procedure starts by adding pieces of 
information out of the connectivity of the layou ... 

18 Dual quadtree representation for VLSI designs 
S. K. Nandy, L. V. Ramakrishnan 

July 1986 Proceedings of the 23rd ACM/IEEE conference on Design automation DAC 
86 

Publisher: IEEE Press 

Full text available: ^| pdf ( 532.30 KB) Additional Information: full citation , abstract , references , index terms 

The Quad-CIF tree has been proposed as a data structure for hierarchical design of VLSI. 
Frequently encountered operations in VLSI design require a lot of search effort on a Quad- 
CIF tree. Additionally, since the empty spaces are not explicitly stored in the tree, layout 
compaction is difficult to achieve. To support such operations efficiently, we propose a 
dual quadtree structure for VLSI design. At the first level we represent a cell in the layout 
as a "painted quadtree". The ... 

1 9 VLSI layout and packaging of butterfly networks 
Chi-Hsiang Yeh, Behrooz Parhami, E. A. Varvarigos, H. Lee 

July 2000 Proceedings of the twelfth annual ACM symposium on Parallel algorithms 
and architectures SPAA '00 

Publisher: ACM Press 

Full text available* f?) Ddf(358 87 KB) Add'*' 0031 Information: full citation , abstract , references , citings, index 
'l^J 1 1 } terms 

We present a scheme for optimal VLSI layout and packaging of butterfly networks under 
the Thompson model, the multilayer grid model, and the hierarchical layout model. We 
show that when L layers of wires are available, an N-node butterfly network can be laid 
out with area 4N2/L2 log22 N + o (N 
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- Susanne Jucknath-John, Dennis Graf, Gabriele Taentzer 

September 2006 Proceedings of the 2006 ACM symposium on Software visualization 

SoftVis '06 
Publisher: ACM Press 

Full text available: |5| pdf(2.09 MB ) Additional Information: full citation , abstract , references , index terms 

It is vital for any developer to keep track of changes during his project. Thus, it is 
common practice to take static snapshots of single class diagrams. But to preserve the 
mental map, the layout of a class diagrams sequence is necessary .Therefore, we present 
in this paper requirements to layout a sequence of class diagrams and an approach for a 
layout algorithm to fulfill them. Our main idea was to see a sequence of class diagrams as 
the evolution of one graph over time. We expressed the graph ... 
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